The classification of sleep disorders is necessary to discriminate among disorders in order to facilitate an understanding of the symptoms, etiology, pathophysiology, and treatment. The earliest sleep classification system was organized largely according to the major symptoms-insomnia, excessive sleepiness, and abnormal events that occur during sleep-because the pathophysiologic basis for many of the sleep disorders was unknown. The latest edition of the International Classification of Sleep Disorders, Second Edition (ICSD-2), published in 2005, combines a symptomatic presentation (insomnia) with one organized in part on the basis of pathophysiology (circadian rhythms) and in part on body systems (breathing disorders). This organization is necessary because of the varied nature of the sleep disorders and because the pathophysiology for many of the disorders is unknown. The ICSD-2 is not only a listing of the sleep disorders but also a text manual that lists relevant information about the diagnostic features and epidemiology to help the reader more easily differentiate among the disorders. Continuum Lifelong Learning Neurol 2007;13(3):13-30.
INTRODUCTION
The classification of sleep disorders has been of particular interest to clinicians ever since they were initially recognized. Several classification texts are available in sleep medicine, namely, the International Classification of Diseases (ICD) and the ICD Clinical Modifications (ICD-CM) as well as the International Classification of Sleep Disorders (ICSD) and the Diagnostic and Statistical Manual of Mental Disorders (DSM). Box 1-1 gives a brief overview of the different classification schemes.
The first major classification system, the Diagnostic Classification of Sleep and Arousal Disorders, published in 1979, formed the basis of the current classification systems. In 1990, the American Sleep Disorders Association, the European Sleep Research Society, the Japanese Society of Sleep Research, and the Latin American Sleep Society produced the ICSD. The ICSD classification, developed primarily for diagnostic, epidemiologic, and research purposes, has been widely used by clinicians and allowed better international communication in sleep disorder research. A revised edition of the ICSD was published in 1997. In 2003, the American Academy of Sleep Medicine, formerly the American Sleep Disorders Association, initiated the process of a complete revision and update of the ICSD. The resulting text, ICSD-2, was published in 2005 (American Academy of Sleep Medicine, 2005) . The following review primarily discusses the ICSD-2 classification scheme and outlines the codes corresponding to the sleep disorders listed in the ICD-9-CM and DSM-IV-TR.
The ICSD-2 classification lists 85 sleep disorders, each presented in detail and with a descriptive diagnostic text that includes specific diagnostic criteria.
The ICSD-2 has eight major categories:
(1) insomnias, (2) sleep-related breathing disorders, (3) hypersomnias not due to a breathing disorder, (4) circadian rhythm sleep disorders, (5) parasomnias, (6) sleep-related movement disorders, (7) other sleep disorders, and (8) isolated symptoms, apparently normal variants, and unresolved issues. Various sleep disorders with their associated classification codes are listed in Appendix A.
INSOMNIAS
The insomnias are defined by the symptom of difficulty with sleep initiation, maintenance, and final awakenings that occur earlier than the desired wake-up time. Such symptoms occur despite adequate time and opportunity for sleep and result in some form of daytime impairment. This definition may be extended to include complaints characterized by the perception of poor quality or ''nonrestorative'' sleep, even when the amount and quality of the usual sleep episode is perceived to be ''normal'' or adequate. The insomnias can be either primary or secondary. Secondary forms can occur when insomnia is a symptom of a medical or psychiatric illness, other sleep disorders, or substance abuse. Primary sleep disorders are those that can have both intrinsic and extrinsic factors involved in their etiology but are not regarded as having causes secondary to those disorders that can cause secondary insomnia.
There are six types of primary insomnia. (1) Psychophysiologic insomnia (Hauri and Esther, 1990; Hauri and Fisher, 1986; Nino-Murcia, 1992 ) is a common form of insomnia that is present for at least 1 month, characterized by a heightened level of arousal with learned sleep-preventing associations. An overconcern with the inability to sleep is present (Case 1-1).
(2) Paradoxical insomnia (formerly Box 1-1
Overview of Classification Systems
The ICD, published by the World Health Organization, was designed to provide standards for coding and classifying mortality statistics. This classification scheme has been revised 10 times since its first edition in 1900. The ICD-9 (covering the years 1979 to 1998) is no longer available in print. The latest version, ICD-10, is applicable from 1999 to the present day.
The classification scheme used to code and classify morbidity data from inpatient and outpatient records, physician offices, and many national health surveys is contained in the clinical modifications to the ICD (ICD-CM). This is reviewed semiannually for possible revisions (usually implemented every year on April 1 and October 1) under the joint supervision of the National Center for Health and Statistics and the Centers for Medicare & Medicaid Services. The current ICD-CM (ICD-9-CM) is soon to be replaced by the more expanded classification scheme, ICD-10-CM. The DSM, published by the American Psychiatric Association, has undergone five revisions since its first publication in 1952. The latest version, DSM Fourth Edition, Text Revision (DSM-IV-TR), was published in 2000. It had relatively minor changes from the DSM-IV, involving primarily changes in descriptive text accompanying each disorder. In October 2005, this revised text was updated to reflect the latest ICD-9-CM revisions. The next DSM version, the DSM-V, is to be published around 2011.
KEY POINT:
A The ICSD-2 divides the sleep disorders and behaviors into eight major categories:
(1) insomnias, known as sleep state misperception) (Edinger and Fins, 1995) is a complaint of severe insomnia that occurs without evidence of objective sleep disturbance and without daytime impairment to the extent that would be suggested by the amount of sleep disturbance reported. The patient often reports little or no sleep on most nights. It is thought to occur in up to 5% of insomniac patients. (3) Adjustment sleep disorder (Morin et al, 2003) is insomnia that is associated with a specific stressor, which can be psychological, physiologic, environmental, or physical. This disorder exists for a short period of time, usually days to weeks, and usually resolves when the stressor is no longer present. (4) Inadequate sleep hygiene is a disorder associated with common daily activities that are inconsistent with good quality sleep and full daytime alertness. Such activities include irregular sleep onset and wake times, stimulating and alerting activities before bedtime, substances ingested around sleep, including alcohol or caffeine, and smoking cigarettes. These practices do not necessarily cause sleep disturbance in other people. For example, an irregular bedtime or wake time that might be instrumental in producing insomnia in one person may not be important
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Case 1-1 A 53-year-old woman presents with difficulty falling asleep as well as some lesser difficulty maintaining sleep. She notes that, although she has ''always been a light sleeper,'' her current problem began about 6 years ago after her divorce. She states that her divorce had been difficult for her initially, but she has since moved on and is happy the way things have turned out. In order to help her sleep, the patient reads, performs relaxation exercises (such as breathing and counting), or lies still in bed with little or no benefit. She has also tried zolpidem 5 mg a night, on and off, for the past 6 years with no benefit. She indicates that she constantly worries about falling asleep the next night and is concerned about possible health consequences from the lack of sleep. Her physician refers her to a sleep center where she is diagnosed with psychophysiologic insomnia. Sleep studies are not considered necessary. Proper sleep hygiene recommendations are discussed (eg, maintaining a regular sleep-wake schedule, avoiding alcohol or caffeine prior to bedtime, and keeping the bedroom environment quiet, dark, and comfortable). In order to help consolidate her sleep, sleep restriction therapy is initiated (initially restricted to the amount of time she reports sleeping and then gradually increased). She is also given advice on performing stimulus control therapy (avoiding behaviors during bedtime that would maintain wakefulness instead of promoting sleep). After several weeks of treatment, the patient has a shorter time to fall asleep and less wakefulness during the entire night.
Comment. This case illustrates a common form of insomnia, psychophysiologic insomnia, with treatment that may prevent the use of a hypnotic. This patient has insomnia that persists for over 1 month with evidence of excessive focus on and heightened anxiety about sleep. There is no indication that the insomnia is secondary to a drug, substance, medical, or mental disorder. Depression may have initially provoked her insomnia, but it does not play a role in its persistence. Behavioral therapies should usually be tried first for patients with chronic primary insomnia. in another. (5) Idiopathic insomnia (Hauri and Olmstead, 1980 ) is a form of long-standing insomnia that appears to date from childhood and has an insidious onset. Typically no factors are associated with the onset of the insomnia, which is persistent without periods of remission. (6) Behavioral insomnia of childhood (Gaylor et al, 2001; Heussler, 2005) includes limitsetting sleep disorder and sleep-onset association disorder. Limit-setting sleep disorder is stalling or refusing to go to sleep and is eliminated once a caretaker enforces limits on sleep times and other sleep-related behaviors. Sleep-onset association disorder occurs when there is reliance on inappropriate sleep associations such as rocking, watching television, holding a bottle or other object, or requiring environmental conditions such as a lighted room or an alternative place to sleep.
Several secondary insomnias are listed. Insomnia due to a medical condition is a term applied when a medical or neurologic disorder gives rise to the insomnia. The medical disorder and the insomnia type are given when a patient is diagnosed. Insomnia due to a drug or substance is applied when suppression or disruption of sleep occurs that is caused by consumption of a medication, recreational drug, caffeine, alcohol, or food. It is also applicable when sleep is disrupted by exposure to an environmental toxin. The insomnia may occur during use of or exposure to the substance or after its discontinuation. The term insomnia not due to a substance or known physiologic condition, unspecified, or nonorganic insomnia not otherwise specified (formerly ''associated with other mental/ behavioral factors'') is the diagnosis applied when an underlying mental disorder, psychological factors, or sleep-disruptive practices are suspected to be related to the insomnia, but further evaluation is required to identify the specific disorder. Physiologic (organic) insomnia, unspecified, is the term applied to forms of insomnia that cannot be classified elsewhere and is suspected to be associated with an underlying medical condition, physiologic state, or substance use or exposure.
SLEEP-RELATED BREATHING DISORDERS
The disorders in this group are characterized by disordered respiration during sleep. Central apnea disorders (Artz and Bradley, 2006; Guilleminault and Robinson, 1996) include those in which respiratory effort is diminished or absent in an intermittent or cyclical fashion due to cardiac or CNS dysfunction ( Figure 1-1 ). Other central sleep apnea forms are associated with underlying pathologic or environmental causes such as Cheyne-Stokes breathing or high-altitude periodic breathing.
Primary central sleep apnea is a disorder of unknown cause characterized by recurrent episodes of cessation of breathing during sleep without associated ventilatory effort. A complaint of excessive daytime sleepiness, insomnia, or difficulty breathing during sleep is reported. The patient must not be hypercapnic (PCO 2 greater than 45 mm Hg). Usually these patients have a PCO 2 that is less than 40 mm Hg during wakefulness. Five or more apneic episodes per hour of sleep are required by polysomnography. Central sleep apnea due to Cheyne-Stokes breathing pattern is characterized by recurrent central apnea and/or hypopnea alternating with prolonged hyperpnea in which tidal volume waxes and wanes in a crescendo-decrescendo pattern. This pattern is characteristically seen in non-REM (NREM) sleep and does not occur in REM sleep. This pattern is typically seen in medical disorders such as heart failure, cerebrovascular A If the insomnia results from a medical condition, drug or substance, or a psychiatric disorder, then it is considered secondary.
" CLASSIFICATION OF SLEEP DISORDERS disorders, and renal failure. Central sleep apnea due to high-altitude periodic breathing is characterized by sleep disturbance due to acute mountain sickness. Apnea and hyperpnea cycle without their being ventilatory effort during the apnea. The cycle length is typically between 12 and 34 seconds. Five or more central apneas per hour of sleep are required to make the diagnosis. Most people will have this ventilatory pattern at elevations greater than 7600 meters, but to make this diagnosis, a recent ascent to an altitude of at least 4000 meters is required.
A secondary form of central sleep apnea due to drug or substance is most commonly associated with longterm (at least 2 months) opioid use. The substance causes a respiratory depression by acting on the mu-receptors of the ventral medulla. A central apnea index of 5 or more or episodes of periodic breathing is required for the diagnosis. Primary sleep apnea of infancy is a disorder of respiratory control most often seen in preterm infants (apnea of prematurity) but can occur in predisposed infants (apnea of infancy). This may be a developmental pattern or secondary to other medical disorders. Central respiratory pauses of 20 seconds or longer are required for the diagnosis. Shorter-duration events may also be acceptable for this diagnosis if they include obstructive or mixed apneas that are associated with a significant physiologic compromise (eg, bradycardia, hypoxemia, marked hypotonia).
The obstructive sleep apnea disorders, including upper airway resistance syndrome, are characterized by an obstruction in the airway resulting in increased breathing effort and inadequate ventilation. Adult and pediatric The first 8 seconds shows normal airflow, chest, and abdomen signals. There is then a signal attenuation down to a straight line in the top 3 leads representing no airflow and no respiratory effort. Normal respiration resumes after the apneic event. An oxygen desaturation is associated with this event. CPAP = continuous positive airway pressure; SaO 2 = arterial oxygen saturation.
KEY POINTS:
A The central sleep apneas, whether primary or due to Cheyne-Stokes breathing pattern or to highaltitude periodic breathing, are characterized by episodes of breathing cessation without associated ventilatory effort.
A Primary sleep apnea of infancy may be identified with central, mixed, or obstructive apneas.
forms of obstructive sleep apnea syndrome are discussed separately because the disorders have different methods of diagnosis and treatment.
Obstructive sleep apnea, adult (Ancoli-Israel and Ayalon, 2006; McNicholas and Ryan, 2006; White, 2006) involves repetitive episodes of cessation of breathing (apneas) or partial upper airway obstruction (hypopneas) that last a minimum of 10 seconds. These events are often associated with reduced blood oxygen saturation, snoring, and sleep disruption. Excessive daytime sleepiness or insomnia is the common clinical complaint. Five or more respiratory events (apneas, hypopneas, or respiratory effort-related arousals) per hour of sleep are required for diagnosis ( Figure 1-2) . Obstructive sleep apnea, pediatric (Brouillette et al, 1982; Gozal and Kheirandish-Gozal, 2006; Ray and Bower, 2005) is characterized by simi-lar features to that seen in the adult, but cortical arousals may not occur, possibly because of a higher arousal threshold. Some children display a pattern of obstructive hypoventilation that consists of long periods of persistent partial upper airway obstruction associated with hypercarbia, arterial oxygen desaturation, or hypercarbia and desaturation. At least one obstructive event of at least two respiratory cycles per hour of sleep is required for diagnosis.
Hypoventilation/hypoxemic disorders are related to elevated arterial carbon dioxide tension (PaCO 2 ). Sleeprelated nonobstructive alveolar hypoventilation syndrome, idiopathic is of unknown cause. Congenital central alveolar hypoventilation syndrome is a failure of automatic central control of breathing in infants who do not breathe spontaneously or breathe shallowly and erratically.
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FIGURE 1-2 Obstructive sleep apnea. Stage 2 sleep (indicated by the number 2 watermark) of a 43-year-old man with obstructive sleep apnea, 30-second page. Tracings from top to bottom are C4-A1 (central head lead), O1-A2 (occipital head lead), airflow, chest, abdomen, and O 2 saturation leads. Note the normal airflow, chest, and abdomen signals the first 10 seconds, followed by a cessation of airflow (white box) with persistent chest and abdomen signals (indicating persistent respiratory effort) the next 12 seconds, and the return of normal airflow, chest, and abdomen signals for the remainder of the epoch. An associated oxygen desaturation is down to 91% from 97%. SaO 2 = arterial oxygen saturation; CPAP = continuous positive airway pressure. Three sleep-related breathing disorders are categorized under the heading of sleep-related hypoventilation/hypoxemia due to a medical condition. Sleep-related hypoxemia related to pulmonary parenchymal or vascular pathology, for example, includes disorders with significant oxygen desaturation and lung parenchymal disease such as that seen in chronic obstructive pulmonary disease, cystic fibrosis, and interstitial lung disease. Sleep-related hypoventilation/hypoxemia due to lower airway obstruction disorders results in obstruction or increased airflow resistance in airways below the laryngeal apparatus, eg, emphysema, bronchiectasis, or cystic fibrosis. Lastly, sleeprelated hypoventilation/hypoxemia due to neuromuscular and chest wall disorders include conditions (eg, neuromuscular diseases and kyphoscoliosis) with reduced ventilatory muscle (intercostals, diaphragm, and accessory muscle) contractility or anatomic distortion of the chest wall structures with resultant changes in ventilation efficiency.
HYPERSOMNIA NOT DUE TO A SLEEP-RELATED BREATHING DISORDER
The hypersomnia disorders are those in which the primary complaint is daytime sleepiness and the cause of the primary symptom is not disturbed nocturnal sleep or misaligned circadian rhythms. Daytime sleepiness is defined as the inability to stay alert and awake during the major waking episodes of the day, resulting in unintended lapses into sleep. Other sleep disorders may be present, but they must first be effectively treated.
Narcolepsy with cataplexy (Dyken and Yamada, 2005; Overeem et al, 2001) requires the documentation of a definite history of cataplexy ( Table 1-1) . Narcolepsy without cataplexy is diagnosed when cataplexy is not present but there are sleep paralysis, hypnagogic hallucinations, and supportive evidence in the form of a positive multiple sleep latency test with a mean sleep latency of less than 8 minutes and two or more sleep-onset REM periods " The patient's hypersomnia cannot be better explained by another sleep disorder, medical disorder, neurologic disorder, mental disorder, or medication/substance use.
( Table 1- 2) . Narcolepsy due to a medical condition is the diagnosis applied to a patient with sleepiness who has a significant neurologic or medical disorder that accounts for the daytime sleepiness. Narcolepsy with cataplexy is extremely rare prior to the age of 4. In children the daytime sleepiness may present with the reappearance of regular daytime naps in a child who had previously discontinued regular napping, or with behavioral problems or with decreased performance. Genetic disorders (eg, Niemann-Pick type C disease) should be considered in children (especially those less than 5 years of age) suspected of narcolepsy (Stores, 2006; Vankova et al, 2003) . Recurrent hypersomnia (Dauvilliers, 2006) or Kleine-Levin syndrome is associated with episodes of sleepiness with binge eating, hypersexuality, or mood changes. Menstrualrelated hypersomnia is also included under this heading. Idiopathic hypersomnia with long sleep time (Billard and Dauvilliers, 2001; Dauvilliers, 2006) is the classical form of idiopathic hypersomnia that is characterized by a major sleep episode that is at least 10 hours in duration, whereas idiopathic hypersomnia without long sleep time (Billard and Dauvilliers, 2001; Dauvilliers, 2006) is the commonly seen disorder of exces-sive sleepiness with unintended naps that are typically unrefreshing. Idiopathic hypersomnia is rarely seen prior to adolescence. Behaviorally induced insufficient sleep syndrome occurs in patients who habitually deprive themselves of sleep; however, these patients sleep considerably longer when their ''habit'' is not maintained.
Hypersomnia due to a medical condition is hypersomnia caused by a medical or neurologic disorder. No cataplexy or other diagnostic features of narcolepsy are present. Hypersomnia due to a drug or substance is diagnosed when the complaint is believed to be secondary to current or past use of drugs or alcohol. Hypersomnia not due to a substance or known physiologic condition is excessive sleepiness temporally associated with a psychiatric diagnosis. Physiologic (organic) hypersomnia, unspecified is diagnosed when a physiologic condition is responsible for hypersomnia and the patient's symptoms do not meet the criteria for other hypersomnolence conditions.
CIRCADIAN RHYTHM SLEEP DISORDERS
The circadian rhythm sleep disorders share a common underlying chronophysiologic basis. The major feature of these disorders is a persistent or 20 KEY POINT:
A Excessive sleepiness of central origin is the major symptom common to narcolepsy with and narcolepsy without cataplexy, recurrent hypersomnia, and idiopathic hypersomnia. " CLASSIFICATION OF SLEEP DISORDERS recurrent misalignment between the patient's sleep pattern and the pattern that is desired or regarded as the societal norm (Klerman, 2005; Reid and Burgess, 2005) . Maladaptive behaviors influence the presentation and severity of the circadian rhythm sleep disorders. The underlying problem in the majority of the circadian rhythm sleep disorders is that the patient cannot sleep when sleep is desired, needed, or expected. The wake episodes can occur at undesired times as a result of sleep episodes that occur at inappropriate times; the patient therefore may complain of insomnia or excessive sleepiness. For several of the circadian rhythm sleep disorders, once sleep is initiated, the major sleep episode is of normal duration with normal REM-NREM cycling.
Delayed sleep-phase type (Thorpy et al, 1988) , which is more commonly seen in adolescents, is characterized by a delay in the phase of the major sleep period in relation to the desired sleep time and wake time, whereas advanced sleep-phase type, which is more commonly seen in older adults, is characterized by an advance in the phase of the major sleep period in relation to the desired sleep time and wake-up time. The irregular sleepwake type, a disorder that has a lack of a clearly defined circadian rhythm of sleep and wakefulness, is most often seen in institutionalized older adults and is associated with a lack of synchronizing agents such as light, activity, and social agenda. The freerunning type occurs because there is a lack of entrainment to the 24-hour period, and the sleep pattern often follows that of the underlying freerunning pacemaker with a sequential shift in the daily sleep pattern.
Shift work sleep type (shift work sleep disorder) is characterized by complaints of insomnia or excessive sleepiness that occur in relation to work hours that are scheduled during the usual sleep period. Circadian rhythm sleep disorder due to a medical condition is related to an underlying primary medical or neurologic disorder. A disrupted sleep-wake pattern leads to complaints of insomnia or excessive daytime sleepiness. The jet lag type (jet lag disorder) is related to a mismatch between the timing of the sleep-wake cycle generated by the endogenous circadian clock and the common sleep-wake schedule of the new time zone. The number of time zones crossed and the direction of travel, with eastward travel usually being more disruptive, influence the severity of the disorder.
Other circadian rhythm sleep disorder due to a drug or substance refers to those conditions that are due to a drug, alcohol, or other substance. Other circadian rhythm sleep disorder (unspecified) identifies disorders of circadian rhythm that cannot be classified in the above headings.
The appropriate timing of sleep within the 24-hour day can be disturbed in many other sleep disorders, particularly disorders associated with the complaint of insomnia. Patients with narcolepsy can have a pattern of sleepiness that is identical to that described as due to an irregular sleepwake type. However, because the primary sleep diagnosis is narcolepsy, the patient should not receive a second diagnosis of a circadian rhythm sleep disorder unless the disorder is unrelated to the narcolepsy. For example, a diagnosis of jet lag type could be made along with a diagnosis of narcolepsy, if appropriate. Similarly, patients with mood disorders or psychoses can, at times, have a sleep pattern similar to that of delayed sleep-phase type. A diagnosis of delayed sleep-phase type would be coded only if the disorder is not directly associated with the psychiatric disorder.
KEY POINTS:
A Some disturbance of sleep timing is a common feature in patients who have a diagnosis of inadequate sleep hygiene. Only if the timing of sleep is the predominant cause of the sleep disturbance and is outside the societal norm would the patient be given a diagnosis of a circadian rhythm sleep disorder. Limit-setting sleep disorder is also associated with an altered time of sleep within the 24-hour day. If the setting of limits is a function of the caretaker, then the sleep disorder is more appropriately diagnosed as a limit-setting sleep disorder.
PARASOMNIAS
The parasomnias are undesirable physical or experiential events that accompany sleep. These disorders consist of abnormal sleep-related movements, behaviors, emotions, perceptions, dreaming, and autonomic nervous system functioning. They are disorders of arousal and sleep stage transition (Capp et al, 2005; Malow, 2002) . Many of the parasomnias are manifestations of CNS activation and autonomic nervous system changes with skeletal muscle activity. The parasomnias often occur in conjunction with other sleep disorders, such as obstructive sleep apnea syndrome or narcolepsy, and it is common for several parasomnias to occur in the same patient.
Three parasomnias have typically been associated with arousal from NREM sleep. Confusional arousals, characterized by mental confusion or confusional behavior that occurs during or after arousal from sleep, are common in children and can occur not only from nocturnal sleep but also from daytime naps. Sleepwalking is a series of complex behaviors that occur from sudden arousals from slow-wave sleep and result in walking behavior during a state of altered consciousness. Sleep terrors also occur primarily from slow-wave sleep and are associated with a cry or piercing scream accompanied by autonomic system activation and behavioral manifestation of intense fear. Individuals may be difficult to arouse from the episode and when aroused can be confused and subsequently amnestic for the episode (Case 1-2) . These three disorders often coexist, and sometimes one form may blend into the other or be difficult to distinguish from the other.
Several parasomnias are typically associated with the REM sleep stage. Some common underlying pathophysiologic mechanisms related to REM sleep may underlie these disorders. REM sleep behavior disorder (Ferini-Strambi et al, 2005; Olson et al, 2000) has abnormal behaviors that occur from REM sleep and can cause injury or sleep disruption. The behaviors are often violent, with action-filled dream enactment. The delayed emergence of a neurodegenerative disorder can occur, especially in men over the age of 50 years. Many patients with Parkinson's disease have REM sleep behavior disorder. Recurrent isolated sleep paralysis, characterized by an inability to perform voluntary movements, can occur at sleep onset or upon awakening. Ventilation is usually unaffected. Auditory, visual, or tactile hallucinatory experiences often accompany the paralysis. Nightmare disorder is characterized by recurrent nightmares that occur primarily from REM sleep and result in an awakening with intense anxiety, fear, or other negative feelings.
Sleep-related dissociative disorders have a disruption of the integrative features of consciousness, memory, identity, or perception of the environment. This disorder can occur in the transition from wakefulness to sleep, after an awakening from sleep stages 1 or 2, or from REM sleep. A history of physical or sexual abuse is common in such patients. These patients fulfill the DSM-IV-TR criteria for a dissociative
KEY POINTS:
A " CLASSIFICATION OF SLEEP DISORDERS disorder. Sleep enuresis is recurrent (at least twice a week), involuntary voiding that occurs during sleep. Enuresis is considered primary in a child (older than the age of 5) who has never been dry for 6 months or longer; otherwise it is called secondary. Sleeprelated groaning (catathrenia) is an unusual disorder in which a chronic, often nightly, expiratory groaning usually occurs during REM sleep, but may also occur during NREM sleep. The affected person is often unaware of the groaning. The disorder is rare, and the pathophysiology is unknown. Exploding head syndrome is characterized by a loud imagined noise or sense of a violent explosion in the head as the patient is falling asleep or during waking in the night. Sleep-related hallucinations are primarily visual hallucinations that occur at sleep onset (hypnagogic)
Case 1-2
A 4-year-old boy presents with frequent nightmares. These episodes occur 1 to 2 times a night, about once a week, and last up to 5 minutes. The events are described as apparent arousals (''sometimes his eyes are open'') with associated screaming, inconsolability, and sometimes ''running around the house.'' The first episode occurred earlier in the year and has occurred intermittently since that time. The episodes occur about 3 hours after sleep onset. He is monitored in an epilepsy monitoring unit for a similar event that the parents report had occurred during the daytime. With subsequent questions during the admission, it is discovered that the events only occur during sleep. There are no reported stressors or household conflicts. There is no evidence of a sleep-related breathing disorder or other cause for disrupted sleep. He meets age-appropriate developmental milestones. His physical examination is unremarkable. One of the captured nocturnal events during the epilepsy monitoring unit admission is described as a brief arousal (less than 5 seconds) from slow-wave sleep, at which time the patient briefly opens his eyes and then returns back to sleep. In another event, the patient arises from slow-wave sleep screaming, with a fearful expression upon his face that lasts for about 3 minutes; tachycardia is also noted during this event. After the event, the patient is unaware of what had happened. The child is diagnosed with sleep terrors. Reassurance is provided to the family, and suggestions are made for the maintenance of a safe environment for the patient whenever he sleeps. This patient gradually improves over the years, with the last episode occurring at the age of 11.
Comment. This case illustrates a typical example of night terrors. It demonstrates an arousal from slow-wave sleep that is accompanied by autonomic (tachycardia) and behavioral manifestations of fear and amnesia for the episode. It is occasionally difficult to differentiate sleep terrors from episodes of sleepwalking and confusional arousals because considerable overlap may occur between these disorders (particularly in adults). The episode did not occur during REM sleep, making REM sleep behavior disorder unlikely. This patient did not have the stereotypic repetitive movements with epileptiform activity that are usually typical of a seizure, but even in the absence of these features, given the correct clinical context this should still be considered a possibility. A sleep study is not routinely indicated to make a diagnosis of sleep terrors. If, however, the events are frequent or are (potentially) violent or injurious to the patient or others, further investigations may be needed. or on awakening from sleep (hypnopompic). They may be simple or complex (vivid images of people or animals). Sleep-related eating disorder involves recurrent eating and drinking episodes during arousals or partial arousals from nocturnal sleep. The eating behavior is uncontrollable, and often the patient is unaware of the behavior until the next morning. It can be associated with sleepwalking and can be medication-induced.
Parasomnia due to a medical condition is the manifestation of a parasomnia associated with an underlying medical or neurologic disorder. Other parasomnia due to drug or substance is a parasomnia that has a close temporal relationship with exposure to a drug, medication, or biological substance. Parasomnia, unspecified applies to parasomnias that are believed to be due to an undetermined psychiatric disorder.
SLEEP-RELATED MOVEMENT DISORDERS
The sleep-related movement disorders are characterized by relatively simple, usually stereotyped, movements that disturb sleep. Disorders such as periodic limb movement disorder and 24 Case 1-3 A 35-year-old woman presents at a sleep center with an uncomfortable sensation in her legs that has been slowly worsening since the age of 11 and recently prevents her from falling asleep. She describes her symptoms as a ''movement under her skin,'' which usually begins in the lower half of the leg and then progresses upward. The symptoms are present most of the day when she is resting and improve with movement, stretching, and exercising. The sensation worsens during the evening hours and makes it difficult for the patient to sleep. The symptoms were also worse during her two pregnancies and are aggravated during her menstrual periods. She admits to drinking 16 oz of coffee daily (during the morning) but denies chocolate consumption. She is taking no other medication. She does not report leg movements during the night. On nights when she wakes up to use the bathroom, the sensations in her legs require her to rub her legs, pace in her room, or do chores or other activities to relieve the discomfort. Her physical examination is notable for a nonfocal neurologic examination, including sensation in the lower extremities. Her distal pulses are 2+ bilaterally. The rest of the examination is also unremarkable. Her laboratory tests are remarkable for a ferritin level of 20. She is diagnosed with restless legs syndrome and advised to start iron supplements with vitamin C and to avoid caffeinated drinks. Over the course of a few months, her ferritin increases to over 50, with minimal residual symptoms. She has also started a regular exercise routine that subsequently eliminates her symptoms of restless legs syndrome.
Comment. This patient has the four primary criteria for restless legs syndrome: the leg discomfort with the urge to move the affected limb, the circadian pattern to symptoms, relief of symptoms with movement, and exacerbation with immobility. She indicates neither radicular nor neuropathic pain as the cause of her discomfort, nor does she have any noted vascular pathology that may mimic restless legs syndrome. Subclinical iron deficiency has been shown to be associated with restless legs syndrome and accordingly should always be considered in these patients. Behavioral therapies, eg, regular exercise or hot or cold showers, may provide benefit in some patients. restless legs syndrome are included in this category.
Restless legs syndrome (Chahine and Chemali, 2006; Ekbom, 1960) is characterized by a complaint of a strong, nearly irresistible, urge to move the legs. The sensations are worse at rest and occur more frequently in the evening or during the night. Walking or moving the legs relieves the sensation (Case 1-3) ( Table 1 -3). Children who are unable to communicate a description of their leg discomfort may meet diagnostic criteria for restless legs syndrome with the demonstration of a sleep disruption, a family member with definite restless legs syndrome, and/or a polysomnographically documented periodic limb movement disorder. Periodic limb movement disorder (Mazza et al, 2004 ) is often associated with restless legs syndrome but can occur as an independent disorder. In this condition repetitive, highly stereotyped limb movements, associated with clinical sleep disturbance, occur during sleep. Sleep-related leg cramps are painful sensations that result from sudden intense muscle contractions, usually of the calves or small muscles of the feet. Episodes commonly occur during the sleep period and can lead to disrupted sleep. Relief is usually obtained by stretching the affected muscle. Sleep-related bruxism is characterized by clenching or grinding of the teeth during sleep, which can result in arousals. Often the activity is severe or frequent enough to result in symptoms of temporomandibular joint pain or wearing down of the teeth. Sleep-related rhythmic movement disorder is a stereotyped, repetitive rhythmic motor behavior that occurs during drowsiness or light sleep and results in large movements of the head, body, or limbs. Typically seen in children, the disorder can also be seen in adults. Head and limb injuries can result from violent movements. Rhythmic movement disorder can also occur during full wakefulness and alertness, particularly in individuals who are mentally retarded. It is only diagnosed if there is an associated sleep disturbance, impairment in daytime function, or significant self-injury.
Sleep-related movement disorders, unspecified occur during sleep and are diagnosed before a psychiatric disorder can be ascertained. Sleeprelated movement disorder unspecified due to a medical condition is a sleep disorder not specified elsewhere that appears to have a medical/neurologic basis. are sleep disorders not specified elsewhere that appear to have a drug, toxin, or bioactive substance as their basis.
OTHER SLEEP DISORDER
The ICSD-2 has categorized disorders that were difficult to fit into any other classification section under this heading. Two of these disorders are intended to be a temporary diagnosis, namely, other physiologic (organic) sleep disorder and other sleep disorder not due to substance or known physiologic condition. The former term is used when a sleep disorder is believed to be due to a physiologic or medical condition that has not yet been ascertained. The latter disorder is temporarily diagnosed when it is suspected of being due to psychiatric or behavioral factors. The last disorder under this category, environmental sleep disorder, is a sleep disturbance caused by a disturbing environmental factor that disrupts sleep and leads to a complaint of insomnia, hypersomnia, or parasomnia.
ISOLATED SYMPTOMS, APPARENTLY NORMAL VARIANTS, AND UNRESOLVED ISSUES
This section lists sleep-related symptoms that are in the border zone between normal and abnormal sleep.
Long sleeper refers to a person who sleeps more in the 24-hour day than the typical person. Sleep is normal in architecture and quality. Usually sleep lengths of 10 hours or greater qualify for this diagnosis. Symptoms of excessive sleepiness occur if the person fails to get that amount of sleep. In children, the age-appropriate sleep needs should be considered before making this diagnosis. A short sleeper refers to a person with a routine pattern of obtaining 5 hours or less of sleep in a 24-hour day. Snoring is diagnosed when a respiratory sound during sleep is disturbing to the patient, a bed partner, or others. This diagnosis is made when the snoring has no association with insomnia or excessive sleepiness. Snoring associated with obstructive sleep apnea syndrome is not diagnosed as snoring. Sleep talking can be either idiopathic or associated with other disorders such as REM sleep behavior disorder or sleep-related eating disorder. Sleep starts (hypnic jerks) are sudden brief contractions of the body that occur at sleep onset. These movements are associated with a sensation of falling, a sensory flash, or a sleep-onset dream. Benign sleep myoclonus of infancy is a benign disorder of myoclonic jerks that occur during sleep in infants. It typically occurs from birth to age 6 months and resolves spontaneously. Hypnagogic foot tremor and alternating leg muscle activation are two disorders that are considered together in the ISCD-2 because the similarities between them suggest that they may represent the same condition. They occur at the transition between wake and sleep or during light NREM sleep and are demonstrated by recurrent EMG potentials in one or both feet in the myoclonic range of greater than 250 milliseconds. Propriospinal myoclonus at sleep onset is a disorder of recurrent sudden muscular jerks (involving abdominal, truncal, proximal limbs, and neck muscles) in the transition from wakefulness to sleep. The disorder may be associated with severe sleep-onset insomnia. Excessive fragmentary myoclonus is small muscle twitches in the fingers, toes, or the corner of the mouth that cause no actual movements across a joint. The myoclonus is often a finding during polysomnography that is usually asymptomatic or can be associated with daytime sleepiness or fatigue. 
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Other Disorders
Albeit not complete, the ICSD-2 added two appendices that list some common medical/neurologic and psychiatric diagnoses that are often encountered during an evaluation of sleep complaints. These disorders are associated with disturbances of sleep and wakefulness. Psychiatric diagnoses that are discussed include mood disorders, anxiety disorders, somatoform disorders, schizo-phrenia and other psychotic disorders, disorders first diagnosed in childhood or adolescence, and personality disorders. The described medical and neurologic diagnoses include fatal familial insomnia, sleep-related epilepsy, sleeprelated headaches, sleep-related gastroesophageal reflux, sleep-related coronary artery ischemia, and sleeprelated abnormal swallowing, choking, and laryngospasm.
